The adaptation of free market policies in the world economy has increased the employment of risk management practices in corporation's financial decisions in order to reduce the variability in firm's future cash flows, due to the highly volatile exchange rates and interest rates. It is generally argued that, extensive usage of derivative instruments can minimize the firm's cash flow unpredictability by reducing financial distress costs, underinvestment problem, tax convexity and managerial ownership. Current paper attempts to identify the factors affecting the corporation's extent of both foreign currency and interest rate derivative instruments by Tobit model using the sample data of 105 non-financial firms listed on Karachi Stock Exchange. Aligned with the Pakistan derivative market, firm's extent of derivative usage is found to be positively related with lower financial distress costs, higher debt, underinvestment problem and fewer managerial holdings.
INTRODUCTION
In a competitive financial environment, along with free market policies, usage of derivatives for the risk management purpose increases over time in order to reduce the impact of volatile exchange and interest rates on firm's future cash flows. Asian crises in 1998 and US financial crunch in 2007 provided the incentives to many corporations, especially Asian countries, for using derivatives instruments to hedge their respective risk exposure as their highly volatile home currency and interest rates make their cash flows more vulnerable to financial risks. According to survey report of International Swaps and Derivative Association, over 94% of the world's largest corporations are using derivative instruments to hedge their risk. Furthermore, foreign exchange derivative instruments are more widely used that is, about 88% of total surveyed sample firms whereas 83% firms are using interest rate derivatives. This growing usage of derivatives for hedging purpose inclined financial theorist to determine the factors affecting firm's extent of derivative usage.
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Abbreviations: OSL, Ordinary Least Squares; REITs, real estate investment trusts. Modigliani and Miller (1958) , hedging theorists argue that under certain capital market imperfections like higher financial distress costs, underinvestment problem, tax convexity and agency costs, optimal usage of derivative instruments to hedge financial risk result in enhancement of firm value (Smith and Stulz, 1985; Stulz, 1984) . Existing hedging theories segregate determinants of hedging usage in two mainstreams: first one is shareholder's wealth maximization hypothesis that hedging instruments are employed by corporations to minimize cash flow variability by reducing financial distress cost, underinvestment problem, agency cost of debt and tax convexity (Smith and Stulz 1985; Froot et al., 1993) while managerial risk aversion hypothesis states that, in order to protect their equity value, managers use hedging instruments in their own best interests. Most of the existing literature consists of determinants of the usage of derivative instruments, fewer researchers have focused on examining the factors affecting the extent of such hedging usage. It is generally hypothesized that factors affecting firm's decision to use derivative instruments to hedge risk may be different from the determinants of intensity of such hedging usage. In the context of Pakistan, recent study by Afza and Alam (2010) had examined the factors affecting the decision to use derivative instruments by using the sample data of 105 non-financial firms of Pakistan listed on Karachi stock exchange. Current study attempts to determine the factors affecting the extent (intensity) of corporation's derivative usage to hedge their financial risk exposure by using the sample data of 105 non-financial firms of Pakistan. Moreover, study examines whether the determinants of corporations decision to use derivative instruments to hedge risk are like determinants of extent of such derivative usage or whether the factors affecting the corporation's extent of derivative usage accords with the risk management theory.
LITERATURE REVIEW
Contrary to seminal work by Modigliani and Miller (1958) , modern hedging theorists argued that under frictional world, corporations with higher financial distress costs, tax convexity, underinvestment problem and managerial risk aversion are more likely to sue hedging instruments extensively. Employing different proxies for the extent of hedging, researchers have found mixed evidence regarding the factors affecting the corporation's decision to use hedging instruments extensively.
Employing unbalanced panel data of 35-38 firms per year for three years, by taking average delta as a dependent variable, Tufano (1996) explores the determinants of the degree of price risk management by Gold mining industries of North America. One-side Tobit model is used to test the degree to which the gold mining industry involved in price risk management through financial contracts. Empirical findings depict an insignificant positive effect of leverage, tax convexity and firm value on corporation's degree of managing risk whereas consistent with the managerial risk aversion hypothesis, managerial ownership and managerial options demonstrate significant positive and negative impact on firm's degree of price risk management respectively.
In order to test the determinants of firm's hedging polices for the year 1997, a random sample data of 297 firms were selected from fortune 500 by Foo and Yu (2005) . 230 firms out of 297 declared their derivative usage, which is 77% of the total sample data. Two different models ordinary least squares (OSL) and Tobit were used to explore the determinants of the extent of hedging; taking both notional and fair value as a dependent variable. The study concluded that determinants of decision to use hedging techniques vary greatly by extent of such decision. Managerial options appeared to have a significantly positive effect on firms' hedging policies, whereas financial distress cost, growth opportunities and tax convexities did not play a significant role in identifying corporation's extent of derivative usage.
Random sample of 186 real estate investment trusts (REITs) industry firm were used by Horng and Wei (1999) to empirically test the factors effecting the REITs Industry's decision to hedge firms risk exposure. 76 out of 186 firms mentioned their derivative usage in 1996 COMPUSTAT. Having notional value as a dependent variable, Tobit model was used as a proxy for the extent of hedging. Empirical findings showed that small size firms are more likely to use hedging instruments extensively supporting financial distress costs hypothesis. Moreover, growth options, debt and cash depict a positive effect on the corporation's level of hedging, though, only leverage showed a significant positive effect on firms' level of hedging.
Using 100 U.S oil and gas producer companies, Haushalter (2000) identified the determinants of decision to use derivatives and the extent of such decision. Probit model and truncated model were employed respectively to test the factors affecting the corporation's decision to use derivatives and extent of such hedging decision. Findings for the extent of derivative usage were compatible with the financial distress hypothesis, and tax convexity. Managerial risk aversion and underinvestment hypothesis did not seem to be an important factor in deriving firms hedging policies.
Nguyen and Faff (2002) with a sample size of Australian 469 firms/year for the period of 1999-2000, identified the factors affecting the firm's decision to use derivatives extensively. Findings showed that extensive users were highly debited firms facing liquidity constraints and controlled by block holdings, whereas, non-users were found to have larger growth options and managerial holdings. Taking notional value as a dependent variable, Tobit model was used to measure the extent of hedging. Results support financial distress hypothesis and substitutes of hedging. Growth options and managerial risk aversion depicted negative influence on firm's extent of hedging usage.
The existing literature on determining the factors influencing the corporation's extent of derivative usage mostly focused on developed countries, little or no work is done in developing or emerging countries especially in Pakistan. Therefore, current study attempts to fill this gap by exploring the factors affecting the firm's extent of hedging usage by using 105 non-financial firms of Pakistan listed on Karachi Stock Exchange for the period of [2004] [2005] [2006] [2007] [2008] . It is expected that the current study helps practitioners in identifying the factors that effect firm value positively while using hedging instruments extensively.
METHODOLGY
Following Nguyen and Faff (2002) , the present study examines firm's hedging policies as a function of financial distress cost, economies of scale, underinvestment hypothesis, tax convexity, managerial risk aversion hypothesis, foreign risk exposure and substitutes of hedging by using sample data of 105 non-financial firms listed on Karachi Stock Exchange for the period of 2004-2008. Managerial options are excluded from the model as data regarding options are not available in Pakistan. Almost 60% of total sample firms declared their usage of foreign currency derivatives and 70% firms are identified as interest rate derivative users. Financial sector has been excluded from the sample data since their business activities required derivative instruments to be used for both hedging and speculative purpose.
In order to measure mean difference between non-users, moderate users and extensive users, non-parametric univariate analysis is undertaken. Tobit model is used to identify the determinants of extent of derivative usage for hedging purpose. Dependent variable is sum of fair value of foreign exchange derivative instruments and interest rate sensitivity value disclosed in notes of the annual reports of the sample firms. Profit and loss recognized in fair value hedging is recorded immediately in profit and loss account with the name of exchange rate fluctuations gain or loss. Therefore, net amount under the head exchange rate gain/ loss is considered as a proxy for fair value of foreign exchange derivative contracts. Interest rate sensitivity is used as a proxy for the extent of hedging through interest rate derivative instruments. It is assumed that if the firm decides to hedge then most probably net value under the head interest rate sensitivity, disclosed in the notes of the annual reports, measure by subtracting total value of financial assets from financial liabilities, is hedged. Model 1 demonstrates that extent of derivative usage is the function of financial distress costs, underinvestment costs, tax convexity and substitutes of hedging. 
RESULTS
Aligned with the theoretical framework, firms' extent of hedging usage is primarily dependent on financial distress costs, leverage, interest coverage ratio, size, growth options, and ability of firm to convert firms' growth options into assets in place, dividend payout, quick ratio, tax convexity, managerial ownership and foreign sales. For a comprehensive analysis, firms' extent of hedging usage is classified into three main categories, non-users, moderate users and extensive users. Corporation's that disclosed their inability in using derivative instruments to (248) and extensive hedgers (137). Whereas, column 5 and 6 demonstrates Mann-Whitney U values for the mean difference between non-user and moderate users and moderate users and extensive users respectively. Non-hedgers are identified as moderately financially distressed medium sized firms having lower leverage and high interest coverage ratio. Though, nonhedgers are facing somewhat high growth opportunities and have reasonable funds to transfer these growth opportunities into assets in place, therefore possess average profitability level as compared to other firms.
Supporting financial distress hypothesis, non-hedgers have lower dividend payout ratio as they face a little bit of financial distress costs and thus maintains moderate liquidity level for precautionary measures. Furthermore, in consistency with the hedging theory, non-hedgers are found to be having fewer tax losses and foreign exchange exposure while controlled by average number of managerial owners. Moderate hedgers are reported as highly financially distressed whereas small size firms with higher leverage ratio and normal ability to pay interest costs are facing lower growth options and higher ability to transfer those growth options into assets in place; though, having lower profitability and liquidity level. As compared to other two groups, moderate hedgers pay average dividend in order to reduce high interest and foreign exchange risk perceived by shareholders; as they face reasonable amount of tax losses and foreign exchange exposure.
In consistency with the theory, extensive hedgers are higher growth oriented large size firms with less ability to pay its finance costs and to convert its growth options into assets in place. Moreover, contrary to non-users and moderate users, extensive hedgers face high tax losses and foreign exchange exposure. However, in Pakistani scenario, transaction costs increase due to illiquid and amateur derivative market, therefore, low financially distressed firms with higher profitability level and lower financially constraints are more likely to use hedging instruments extensively. Along with the hedging substitute theory, corporations having higher dividend payout ratio have fewer cash holdings, thus using hedging instruments extensively in order to ensure investors that sufficient funds are available in hand. Higher managerial ownership in firms using hedging instruments extensively as compared to moderate hedgers verifies the existence of agency costs of equity in Pakistani firms. Table 2 presents correlation matrix for independent and dependent variable. Results for the extent of derivative usage are negatively correlated with the financial distress costs and managerial ownership. While corporation's inability to pay its liabilities, its ability to convert growth options into assets in place and foreign exchange exposure are positively correlated with corporation's extent of derivative usage. Highly financially distressed firms are found to be large sized with lower ability to pay its interest liabilities, less managerial ownership and higher ability to convert growth options into assets in place and foreign exchange exposure. Corporation's having higher ability to pay interest costs have more ability to convert their growth options into assets in place, possessed fewer growth options and have lower foreign exchange exposure.
Model 2 depicts that corporation's extent of derivative usage is positively related with leverage and negatively related to growth options, dividend payout and liquidity. Negative correlation of leverage with growth options, dividend payout and liquidity supports agency cost, free cash flow theory and pecking order theory respectively. Aligned with the pecking order theory, growth options are positively correlated with the corporation's liquidity level. Empirical findings are presented in Table 3 . Model 1, excluding variables representing endogenous policies, depicts positive relationship between corporation's financial distress cost and extent of derivative usage. Moreover, consistent with the financial distress hypothesis, corporations having lower ability to pay their interest payments are more likely to use derivative instruments extensively to hedge heir exchange rate exposures. Supporting, economies of scale hypothesis, large size firms are documented as extensive derivative user. In align with underinvestment hypothesis, corporations having lower ability to convert their growth options into assets in place are more tempted to use derivative instruments extensively in order to ensure shareholder's and debt holders that sufficient funds are available with the firm for investment purposes.
Negative relationship between managerial ownership and extent of derivative usage explains that higher managerial ownership firms like to employ selective hedging in situations where benefits acquired from hedging exceed costs of risk management in order to enhance their equity. Tax convexity reflects negative effect on corporation's extent of hedging. This might be due to the usage of dummy variable for tax convexity, and secondly, hedging tax losses does not enhance firm value as the transaction costs incurred in using hedging instruments exceeds benefit acquired from hedging tax losses because of the amateur derivative market of Pakistan. Supporting foreign exchange exposure, corporation's having higher foreign sales are more likely to employ hedging instruments extensively.
Model 2 consists of variables representing firm's endogenous policies. Unexpected negative coefficients for leverage and growth opportunities depict that corporation's having higher leverage and growth opportunities are currently in a financial distress state and therefore tend less towards using derivative instruments extensively. Supporting hedging substitutes, corporation's having higher dividend payout ratio and lower liquidity level are using hedging instruments extensively in order to avoid financially constraints.
Conclusion
Current study attempts to identify the factors affecting Afza and Alam 8335 Smith and Stulz (1985) and amateur, and underdeveloped Pakistani derivative market. Empirical findings support financial distress hypothesis that corporations having higher financial distress costs and inability of firm to convert growth options into assets in place are more likely to employ derivative instruments extensively in order to reduce cash flow invariability. Positive relationship between corporation's inabilities to convert growth options into assets in place and extensive usage of hedging instruments confirms existence of underinvestment problem and agency cost of debt in Pakistan. Managerial ownership depicts indirect relationship with the firm's extent of hedging usage because outside directors are more likely to employ risk management instruments in order to signal their repute in the market. Consistent with the foreign exchange exposure, corporation's having higher foreign sales are more likely to use hedging instruments extensively. Unexpected negative effect of tax losses on firm's extent of derivative usage might be due to the higher transaction costs as compared to the benefits acquired form trading in the hedging instruments to hedge tax convexity.
Current study explores the determinants of extent of derivative usage for hedging both foreign currency and interest rate hedging instruments and provides some important implications for academicians, decision makers and policy makers. For academicians, study helps in identifying the main determinants of extent of usage of hedging instruments in under-developed countries having amateur derivative market. Moreover, future research could be undertaken in determining the factors affecting the extent of derivative usage for foreign exchange and interest rate derivative usage individually for in-depth analysis. For decision makers, corporations having higher financial distress costs, financial constraints and foreign exchange exposure can enhance their firm's value by hedging their foreign exchange and interest rate exposure through extensive derivative usage. For policy makers, this study explains that despite of illiquid and amateur Pakistani derivative market; Pakistani nonfinancial firms intend to use hedging techniques extensively in order to minimize financial distress costs, financial constraints and foreign exchange exposure. Therefore, policy makers should develop a wellorganized exchange traded derivative market so that financially constrained firms with highly variable cash flows and foreign sales can get benefit by optimally utilizing hedging techniques. As a result, it will not only facilitate the firms to achieve their primary goal of shareholders' wealth maximization, but may also enhance economic growth.
